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Abstract

Introduction: Research has shown that during the 2003 SARS pandemic, emergency
department (ED) visits among the pediatric population decreased. We set out to investi-
gate if this was also true for injury-related ED visits during the COVID-19 pandemic.

Methods: Using data from the Canadian Hospitals Injury Reporting and Prevention
Program (CHIRPP), we looked at 28 years of injury-related ED visits at the Montreal
Children’s Hospital, a provincially designated Pediatric Trauma Centre. We compared
data from a two-month period during the COVID-19 lockdown (16 March to 15 May) to
the same period in previous years (1993-2019) to determine whether the 2020 decrease
in ED visit numbers was unprecedented (i.e. a similar decrease had never occurred) for
different age groups, nature of injuries, mechanisms and severity.

Results: The 2020 decrease was unprecedented across all age groups between 1993 and
2019. When compared with the 2015 to 2019 average, the decrease was smallest in chil-
dren aged 2 to 5 years (a 35% decrease), and greatest in the group aged 12 to 17 years
(83%). Motor vehicle collisions and sports-related injuries practically vanished during
the COVID-19 lockdown. Surprisingly, more children aged 6 to 17 years presented with
less urgent injuries during the COVID-19 lockdown than in previous years.

Conclusion: As was the case with SARS in 2003, COVID-19 acted as a deterrent for
pediatric ED visits. The lockdown in particular had a profound impact on injury-related
visits. The de-confinement period will be monitored to determine the impact in both the
short and the long term.

Keywords: COVID-19, adolescents, children, emergency, epidemiology, primary care, wounds,
injuries

Rates of injuries in children and adoles-
cents have been shown to fluctuate from
one year to the next,'® but also within
each year according to seasonal varia-
tions.® At the onset of the COVID-19
lockdown in Montréal on 16 March, 2020,
when schools and daycares closed and all
organized sporting activities stopped, we
anticipated a decrease in the number of
children presenting with an injury to the

Introduction

In his book Love in the Time of Cholera,
Gabriel Garcia Marquez explores a univer-
sal and age-old theme: during pandemics,
life goes on. Unfortunately, that includes
injuries. While one might not immediately
associate a disease pandemic with injuries
to children, it remains that the one might
influence the other.

Highlights

e During the COVID-19 lockdown in
Montréal (16 March to 15 May,
2020) ED visits by children aged 0
to 17 years decreased by 72% com-
pared to the average of the previ-
ous 5 years.

e In the same period, children’s
(aged 0-17 vyears) injury-related
ED visits decreased by 62% com-
pared to the average of the previ-
ous 5 years.

e The decrease in numbers was
unprecedented over the past 28
years for fractures and mild trau-
matic brain injuries in children aged
6 to 17 years; for burns in children
aged 0 to 5 years; and for motor
vehicle collisions (all ages) and
sports-related injuries (all ages).

emergency department (ED) of the Montreal
Children’s Hospital (MCH) Pediatric and
Adolescent Trauma Centre.

We looked first at the data from the 2003
SARS outbreak. While we did find research
addressing reduced ED visit rates for chil-
dren during that time, we did not find any
papers specifically addressing the impact
upon injury rates in the pediatric popula-
tion. We then set out to determine and
document the evolving impact that the
COVID-19 lockdown had on ED visits
related to injuries in the pediatric popula-
tion (aged 0-17 years) according to the age
of the child, the mechanism of injury, and
the nature and the severity of the injury.
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Methods

We retrieved data from the Canadian
Hospitals Injury Reporting and Prevention
Program (CHIRPP), created in 1990 by the
Public Health Agency of Canada to provide
a broader understanding of injuries, espe-
cially those in the pediatric population
(aged under 18 years), by gathering data
from emergency visits from 10 pediatric
hospitals. As of 2020, CHIRPP has over
3.5 million records and has been expanded
to gather data from 19 hospitals across the
country: 11 pediatric and 8 general.'*

As per the CHIRPP protocol at Montreal
Children’s Hospital Pediatric and Adolescent
Trauma Centre, patients or parents of
patients who presented to the ED for
assessment and treatment of an injury
were asked to fill out a one-page question-
naire and provide detailed information
about the injury, such as when, where
and how it happened. In addition, clinical
data, such as the nature of the injury,
body part and type of treatment, were
extracted from the ED record by the
CHIRPP coordinator. For cases in which
there was no CHIRPP form filled out by
families, information was extracted from
the patients’ medical records by the coor-
dinator. In order to ensure full confidenti-
ality, the patient’s hospital medical record
number was scrambled, and the child’s
date of birth was rounded off to 15 or 31,
depending on the day of the month the
child was born. This was done prior to
submission of the information to the cen-
tral CHIRPP data centre in Ottawa. The
Montreal Children’s Hospital CHIRPP sys-
tem captures over 97% of all ED injury-
related visits occurring at the institution.

To document the decrease in number of
injury-related visits during the COVID-19
lockdown period, we opted to do a com-
parison of the same period of time over
28 years, from 1993 to 2020. We restricted
the cases to patients that visited the ED
during the period from 16 March to 15 May
(which corresponds to two months of
COVID-19 lockdown in Montréal) for each
of the 28 years. We separated children into
four age groups: toddlers (aged 0-1 year),
pre-school (2-5 years), elementary school
(6-11 years) and high school (12-17 years.)

We limited our injury mechanisms to
three categories. The first one, motor vehi-
cle collisions (MVCs), was an obvious
choice, as traffic decreased in Montréal
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during the lockdown. The second, sports-
related injuries, was chosen because sports
and recreational activities were not
allowed during the COVID-19 lockdown.
We included sports injuries that occurred
in both organized settings and informal
ones, and limited the sports to the follow-
ing: ice hockey, football, soccer, basket-
ball, rugby, skiing and snowboarding. The
third category was injuries that occurred
during recreational activities, which
included cycling, skateboarding, scooter-
ing (push scooter) and trampoline (resi-
dential backyard trampolines).

To determine variations in injury severity,
we used the ED triage scale (Canadian
Triage and Acuity Scale)''® to verify our
hypothesis that during COVID-19 lock-
down there would be a greater proportion
of children presenting with urgent or
severe injuries. We calculated the propor-
tion of triage levels 1 (resuscitation), 2
(emergent) and 3 (urgent) for each year
between 2010 and 2020 (we could not use
years prior to 2010 because triage protocol
changed at the MCH ED in 2009).

Statistical analysis

Results are presented as plotted graphs for
each age group and then further broken
down by specific injuries. Given that there
were demographic changes over the long
study period, we limited our average cal-
culations to the number of patients seen
during the previous five years (2015-
2019). We calculated 95% confidence
intervals (CIs) for each average. Calcula-
tions and analyses were performed using

SPSS software version 17.0 (IBM Corp.,
Armonk, NY, USA).

Results

From 2015 to 2019, an average of 14 016 chil-
dren (95% CI: 13 242-14 789) visited the
MCH ED in the two-month period between
16 March and 15 May; in 2020, it was
3909—a 72 % decrease. When we considered
only those consulting for an injury, we found
there was still a marked reduction, from an
average of 2774 (95% CI: 2623-2924) down
to 1052 in 2020—a 62% decrease.

The decreases in injury-related ED visits
varied according to the age of the child
(Figure 1). In toddlers aged 0 to 1 year, the
lowest number seen over the 28-year
period was 275 in 1999, while in 2020 it
was 230. In preschoolers aged 2 to 5 years,
the lowest number recorded was 500 in
2003, compared to 441 in 2020. When look-
ing at the average for the years 2015 to
2019, we found the decrease was greater
for toddlers (a 45% decrease from an aver-
age of 415 [95% CI: 377-453]) than for
preschoolers (a 35% decrease from an
average of 676 [95% CI: 637-715]).

For elementary school children, aged 6 to
11 years, the record low number was 656
in 2003 (241 in 2020), while for high
school-aged children from 12 to 17 years,
the lowest number was 601 in 1999 (down
to 139 in 2020). When looking at the aver-
age for 2015 to 2019 for these groups, we
found the decrease was greater for high
school-aged children (an 83% decrease
from an average of 841 [95% CI: 779-902])

FIGURE 1
Number of injury-related visits to Montreal Children’s Hospital emergency department, per
age group, from 16 March to 15 May, 1993 to 2020
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than for elementary school children (a
71% decrease from an average of 842
[95% CI: 792-892]. The gender of chil-
dren visiting the ED did not vary; it aver-
aged 55.4% males [95% CI: 54.3%-57.4%]
between 2015 and 2019, and was 55.8% in
2020.

The decrease in numbers also varied by
the type of injury and by age. To simplify
the figures, we separated children into
two age groups, 0 to 5 years and 6 to 17,
and only looked at four types of injuries:
fractures, mild traumatic brain injuries
(mTBI), burns and poisonings. In children
aged 0 to 5 years, only burns showed an
unprecedented decrease (i.e. a similar
decrease had never occurred in the study
period): 15 cases in 2014 versus 10 in 2020
(Figures 2 and 3). When the 2015 to 2019
average was used, the decrease in 2020
was statistically significant in mTBI (a
44 % decrease, from 285 [95% CI: 260-310]
down to 160); in fractures (a 33%
decrease, from 132 [95% CI. 114-151]
down to 88); and in burns (a 55%
decrease, from 22 [95% CI: 17-28] down
to 10).

In children aged 6 to 17 vyears, the
decrease in 2020 was unprecedented for
fractures (129 in 2020 vs. 265 in 1997) and
mTBI (20 in 2020 vs. 75 in 1993). All inju-
ries showed a statistically significant
decrease in 2020 in comparison to the
2015 to 2019 average: there was a 70%
decrease for fractures (428 [95% CI: 400-
456] down to 129); a 93% decrease for
mTBI (295 [95% CI: 269-322] down to
20); a 61% decrease for poisonings (36
[95% CI: 29-43] down to 14); and a 47%
decrease for burns (8 [95% CI: 5-10]
down to 4 (Figures 4 and 5).

With regard to the mechanism of injury,
we looked at recreational activities, sports-
related and motor vehicle-related injuries.
We examined four recreational activities
specifically: cycling, skateboarding, scoo-
tering (push scooter) and trampoline
(residential backyard trampolines). The
COVID-19 lockdown did not yield any
unprecedented results or significant
changes from the past-five-year average.
The one exception was cycling: injuries
related to cycling had been steadily declin-
ing over the years and spiked during the
COVID-19 lockdown (Figure 6).

MVCs and sports-related injuries saw the
most drastic decreases of all of the
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FIGURE 2
Number of visits to Montreal Children’s Hospital emergency department for mild traumatic brain
injuries and fractures in children aged 0 to 5 years, from 16 March to 15 May, 1993 to 2020
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FIGURE 3
Number of visits to Montreal Children’s Hospital emergency department for burns and
poisonings in children aged 0 to 5 years, from 16 March to 15 May, 1993 to 2020
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FIGURE 4
Number of visits to Montreal Children’s Hospital emergency department for mild traumatic brain
injuries and fractures in children aged 6 to 17 years, from 16 March to 15 May, 1993 to 2020
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FIGURE 5
Number of visits to Montreal Children’s Hospital emergency department for burns and
poisonings in children aged 6 to 17 years, from 16 March to 15 May, 1993 to 2020
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FIGURE 6
Number of visits to Montreal Children’s Hospital emergency department for injuries related to
recreational activities, in children aged 0 to 17 years, from 16 March to 15 May, 1993 to 2020
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FIGURE 7

Number of visits to Montreal Children’s Hospital emergency department for motor vehicle—
related injuries in children aged 0 to 17 years, from 16 March to 15 May, 1993 to 2020
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mechanisms. For all children, aged 0 to
17 years, the lowest number of motor
vehicle-related injuries on record was 19
in 1995; in 2020 it was only 3 (Figure 7), a
99% decrease compared to the 2015 to
2019 average of 50 (95% CI: 46-53). For
sports-related injuries, the lowest number
was 279 in 2011; in 2020 it was only 17
(Figure 8). As with MVCs, this represents
a 99% decrease compared to the 2015 to
2019 average of 520 (95% CI: 481-559).

With regard to a change in severity for all
injury-related visits, the proportion of
urgent triage (those coded 1 to 3 by the ED
triage nurse) remained the same for chil-
dren aged 0 to 5 years. Surprisingly, for
those aged 6 to 17 years, the March-to-May
lockdown period in 2020 saw the lowest
percentage of urgent/severe injury-related
cases, a 63% decrease from the 2015 to
2019 average of 52% [95% CI: 48%-56% ]
down to 19% in 2020 (Figure 9).

Discussion

We determined that the COVID-19 lock-
down had a drastic impact on children’s
(aged 0-17 years) ED visits. Studies on
the SARS 2003 pandemic also pointed to a
decrease in pediatric visits to the ED.!""
One study from Italy on COVID-19 has
also reported a decrease in pediatric ED
visits.?? However, if we use the same age
group as a Toronto study on the impact of
SARS 2003, we get opposite results (i.e.
the decrease in number of cases in the
Toronto study was greatest in the young-
est age group and lowest in the oldest).

The reduction in MVCs during the COVID-
19 lockdown is already making news. A
report from the Road Ecology Center esti-
mated a 50% reduction in MVCs in
California.? Seattle and San Francisco also
reported a 50% reduction.? We cannot
conclude that our nearly 100% decrease
in ED visits due to MVCs is reflective of
the current number of MVCs in Montréal,
but it does point to a substantial reduction
in MVCs during COVID-19 times.

We could not find anything in the press or
the scientific literature regarding the
decrease in sports-related injuries during
the COVID-19 lockdown, or during SARS,
for that matter. Because the lockdown
forced children and teenagers to stop
practising sports, it did not surprise us
that it was responsible for a nearly 100%
decrease in injuries usually sustained
through these activities. It will be
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FIGURE 8
Number of visits to Montreal Children’s Hospital emergency department for sports-related®
injuries in children aged 0 to 17 years, from 16 March to 15 May, 1993 to 2020
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2 Sports include ice hockey, football, soccer, basketball, rugby, skiing and snowboarding.

interesting to monitor the situation and
determine if a two-month period of inac-
tivity will have an impact on sports-
related injuries when they reappear.

The decrease in severe/urgent visits for
school-aged children (aged 6-17 years)
during the COVID-19 lockdown is hard to
explain. Interestingly, there were more
patients presenting to the ED with nonur-
gent or mild injuries during this period,
which was contrary to what might be
expected—that is, that these patients
would stay away from the ED for fear of
catching COVID-19. It is unclear how to
explain these results, as there is nothing
in the scientific literature that could shed
some light on this issue.

Of interest: five children (aged 0-6 years)
consulted our ED (3 were hospitalized)
following intoxication from cannabis
products (mostly edibles) during the 2020
COVID-19 lockdown. Cannabis intoxica-
tion in children aged 0 to 3 years is
extremely rare at our ED. In the past
28 years, during the same two-month
period, it has only occurred three times: in
1995, 2004 and 2006.

Strengths and limitations

A major strength of this study is that it
relied on data collected over a very long
period of time, and not just on a year-
before/year-after design, as many studies
have done. Data collected over a short

FIGURE 9
Proportion of urgent triage® injury-related visits to Montreal Children’s Hospital emergency
department in children aged 6 to 17 years, from 16 March to 15 May, 2010 to 2020
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time frame may indicate a striking change
between one year and the next, but not
reveal whether this change was unprece-
dented. Another strength of this study is
that although the data come from only
one hospital, they relied on large num-
bers, allowing for small confidence inter-
vals and thus better inference.

The main limitation of this study is that it
relied on data from one hospital and can-
not be used to infer trends over the gen-
eral population. While the decrease in
pediatric injury-related ED visits is signifi-
cant and unprecedented, we cannot deter-
mine whether there really were fewer
injuries, or whether the decrease was a
social response to COVID-19. Parents may
have decided not to consult or decided to
visit private clinics instead of pediatric
EDs, which could mean we are overesti-
mating the reduction our results suggest.

During COVID-19, patients (or their par-
ents) visiting the ED were not given
CHIRPP questionnaires to fill out for fear
of disease transmission; this resulted in a
loss of detail, as the information we used
came from ED reports. This would have
mattered had we chosen to look at spe-
cific narratives (e.g. cyclists on bike paths,
falls from monkey bars at the local parks,
etc.). It is the main reason we did not
report on home injuries—the location of
the injury is rarely present on the ED
report, unlike CHIRPP, and since the 2020
data relied heavily on ED report, informa-
tion regarding where the injury occurred
was missing. It might be tempting to
assume that most injuries occurred at
home during the lockdown but we cannot
be certain (in fact, some of the few
CHIRPP reports we received during this
period stated that the injury occurred at
the grandparents’ residence, and others in
skate parks, both of which were off limits
during lockdown). Nevertheless, our cap-
ture rate remained the same for the entire
period 1993 to 2020 (between 97% and
98% of all injury-related ED visits were
included), and thus we believe our results
to be valid, since none of the variables
studied (age, gender, and type of injuries)
were missing.

Conclusion

The ED department of the Montreal
Children’s Hospital Pediatric and Adolescent
Trauma Centre saw drastic and often
unprecedented decreases in pediatric visits
during the two-month COVID-19 lockdown
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period. The decreases were most evident
for school-aged children (aged 6-11 years).
Injury mechanisms such as MVCs and
sports-related injuries practically vanished
during lockdown. We hope that others will
review their injury-related ED visits during
the period of lockdown associated with
COVID-19 to help ascertain whether our
observed reduction in injuries presenting
to the ED remains true across a more gen-
eralizable pediatric sample.
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